Altered profiles and metabolism of l- and d-amino acids in cultured human breast cancer cells vs. non-tumorigenic human breast epithelial cells.
Herein we describe for the first time the endogenous levels of free l-and d-amino acids in cultured human breast cancer cells (MCF-7) and non-tumorigenic human breast epithelial cells (MCF-10A). d-Asp and d-Ser, which are co-agonists of the N-methyl-d-aspartate (NMDA) receptors, showed significantly elevated levels in MCF-7 cancer cells compared to MCF-10A cells. This may result from upregulated enzymatic racemases. Possible roles of these d-amino acids in promoting breast cancer proliferation by regulating NMDA receptors were indicated. d-Asn may also be able to serve as exchange currency, like specific l-amino acids, for the required uptake of essential amino acids and other low abundance nonessential amino acids which were elevated nearly 60 fold in cancer cells. The relative levels of specific l- and d-amino acids can be used as malignancy indicators (MIs) for the breast cancer cell line in this study. High MIs (>50) result from the increased demands of specific essential amino acids. Very low MIs (<1) result from the increased demands of specific d-amino acids (i.e., d-Ser, d-Asp) or the cellular release of amino acid exchange currency (i.e., l- and d-Asn) used in the upregulated amino acid antiporters to promote cancer cell proliferation.